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MONTHLY WEATHER REVIEW. 

SPECIAL OBSERVATIONS. 
SOLAR AND SKY RADIATION MEASUREMENTS DURING AUGUST, 1919. 

By HEBBERT H. HIMBALL, Professor of Meteorology, in Charge. 
[Dated: Solar Radiation Investigations Section, Washington, a p t .  29, 1919.1 
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For a dewription of instrument,al esposures, and nn 
account of the met-hods of obtaining n.nd reducing t.he 
measuremente, t.he reader is referred to the REVIEW for 
January, 1919, 47:4. 

The monthly mems and departures from normal in 
Table 1 show that rndin tion measurement,s averaged 
close to Au ust normal vnlues a t  Washington and nbove 
normal a t  9 adison and Lincoln. But few measurements 
were obtained a t  Santa Fe on rtccount. of clouds the first 
of the month and smoke from forest fires during t;he last 
decade of t.he month. At Madison n noon rendin of 
1.41 cnl. per squRre centimeter per minute memure$ on 
the 31st is the highest intensity ever measured a t  t.liat 
st.at,ion in August. 

Table 3 shows mi excess of 12 per cent for Mndisoii 
and 5 per cent for Lincoln in t.he t.otn1 radiation for the 
m0nt.h as compared wit,Ii tli e normnl a.mounts for hgust . .  
The tota.1 for Wa.shington is close to normal. 
The skylight polariza.tion measurements made n t 

Washington on seven days give n mean of 50 per cent, 
with a masimum of 65 per cent on the 2d. A t  Madison, 
measurement.s made on 18 deys give a mean of 61 per 
cent, wit,h n masimuni of $1 per cent on the 25t,h. These 
are avernge vslues for August. 

TABLE l.-8olur radiation inlieiurilies during dugitst, 1919. 
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TABLE 2.-Vapor pressnres at pyrheliometric stations on days when solar 
radkcion bilen.vities u w e  measitred. 

I Washington, D. C. :[ Xadison, Wis. 11 Lincoln, Nebr. (I Sonta Fa, N. Max. 
-- 
Date. 

1919. 
Ailg. 2 

9 
11 
14 
15 
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I9 
a0 
a3 
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........ ........ ........ ........ ........ ........ ........ 
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ii .m.rrn.Ii 
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9.14 11.35 
8.48 11 sll 

13.111 14:Wl 
1O.a 16.59 
16%) 19.23 
15.11 17.37 
15.65 17.96 
I4.m 17.96 
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14.101 20.57 
9.52 10.591 
9.141 11.81 

- - - . - I - - - - . -  ........... ........... ........... ........... ........... ..... ...... 

Date. 5a.m.Sp.m.ll Data. )8a.rn.!8p.m.Il Date. )8a.m.]Sp.m. 

1919. mm. 
2lug.1 9 . s  

2 11.35 
i 14.10 
8 9 . s  
9 10.21 

13 15.11 
14 14.6iI 
16 10.9; 
18 13.13 ...... 

........ ............ 
26 8.&S 8.51 
27 7.57 7.57 
aS 7.04 7.57 
30 9.14 S.81 
31 5.18 9.14 .................... ............ 

TABLE 3.-Dai$ totals and de artitres of solar and sky radiation during 

[Gram-calories gsr squara centimster of horizontal surface.] 

A&ptsb, 1919. . 

Day of month. -- 
Wash. 
ington 

1 ................ 4118 
2 ................ ' -616 
3 ................ 569 
4 ................ I 833 
5 ................ 2 5  
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i ................ 462 s.. .............. , .5no 
9 ................ ti3 

10 ................ 579 

11 ................ 5%) 
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Decade departure. 

I 
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31 .............. -.! 4x3 

__ 
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...... 
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141 :i -462 - 1Y ' -425 
161 I -371 
195 ! -4s5 
173 ; -449 

--a55 -412 
d '  -m 

_____.jl -108 

I! .............. I! + 17 

Excess or deficicncppr.-ml. .................................. .!!-4,691 
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-3,3661- I ,  938 
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MEASUREMENTS OF T H E  SOLAR. CONSTANT OF RADIATION AT CALAMA. CHILE. 
Ry c'. G .  A B B n T ,  Uircctcir, APtr@physic.:;l OhPerv3tory. 
[Dated: SmithsonIan Institutioo. Wsrhington. Septembrr, l919.J 

In continuation of the puhlicat,ions begun in Fehrunry, 
1919, I give herewith the values of thc solar constnnt4 nf 
radiat.ion obtained a t  Calanin., Chile, for t.he mont,lis o€ 
June and July, 1919. 

I was present in Cn.1am-a at t.he time that mqny of these 
observations were made, and in cooperation with !lie 
observers there worked out ix new met,hod of observ1112 
which has been employed for some of the days of obswra- 
tion inclucled in the following tables, and which sha.11 Lc.. 
briefly described as follows: 
M y  colleagues, Mr. Fowle and Mr. Alclrich, as well as 

t,hose in Cdclnma, niid myself have felt very kee~.~ly the 
desirability of devising some method of determining t.lte 
solar constant of raclintion which would bs independent 
of changes in the transparency of the atmosphere tluring 
the eriod of obseimtion. I had hoped that t.liis might 

nometer, that instrument whic.l? we devised several yeurs 
a o for the pur ose of measuring the brightness of the 
sfy. It is well !nown t.hat* when the sky becomes more 
hazy the direct benm of the sun is reduced in intensity, 
but the scattered light of the sky is a t  the same tinie ~ n -  
creased. Accordingly, it  would seem that a p -anom- 

the sky near the sun would furnish an index of the state 
of the transparenc of the atmosphere a t  the moment of 
observst,ion, and t&s, combined with the usual observ:r- 
tions of the solar intensity at the earth's surface by the 

be cp one in some simple form by the aid of the pym- 

eter measurement of the brightness of EL limite r area of 

pyhrliomet,v, and combined furt.1ie.r wit>h the deter- 
minnt.ion of the qunntity of the. .n.quc?us vapor between 
t.he ohserver and thsl sun (which 1s indicsted by the state 
of the great, iufrn-red absorption hands, p nntl 4) might 
give t h n  means of est,imntiug t.?ie so l~ r  radiation oil t,s& 
tho tit.niospltere from olmyvatioiis mnde at B single in- 
stant of t h e .  

When I reachrrl Calnmia, after having obswved the 
total crlipse of tho sun at, Ln Pnz m c l  h:tvinv held n con- 
fereiice with hiessrs. Wiggin nntl Clny ton of &e Argentine 
Weather Scnice a. t L ~ L  Qiiincn, Argent,in:k, I found that 
Biessrs. Moo-.r ti,nrl Ailhot  hncl prepmxl data giving the 
pyrhcliometry, tho tmnsparrw-y of tho et.mosphere for 
nc.arl;v 40 wave lengt,hs, tlis function pip.,, and pyranom- 
rt.cBr values. repi-c~nt~iag tho intensity .Of the radiation 
of the sky in n ~0110 15" wide surrounding the sun. All 
these va.lues wcrc! ta.biilntd wit.h solar constant values 
for 60 clays of obserratiori. They were taken for each 
c1zl.y at the periods when the air masses were 2 and 3, 
respect,ively. I spent alniost a week in woAing over 
t.hPse datn., tryiiq t,o find some mct,liod of combining them 
dong talc lines which I have suggested above, but yithou t 
success. Ab. Moore. however, had once .or twce sug- 
gest,etl to me thnt, iI we knew t,ie co+ficieiit of atmo- 
spheric. transmission for d l  of the indimdual wave lengths 
011 a given thy, and hsd observed with the spectrobolom- 
et.m cind pyrheliometer a t  air mass 3 or a t  air mass 3, 
we could determine t,he solar constant from these data 


